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(54) INTERSECTION CONTROL METHOD FOR AUTOMATED GUIDED VEHICLE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To perform the smooth 
intersection control by shortening the signal processing 
time. 

SOLUTION: Automated vehicles M1 and M2 
communicate with a ground side controller 1 at a first 
frequency Fm, and both the automated vehicles M1 and 
M2 communicate with each other at a second frequency 
Fn. When at least one of the automated vehicles M1 and 
M2 approaches an intersection, the ground side 
controller 1 indicates to change the communication 
mode to distributed mode fo ccommunicating between 

/ithrtl 



M2>A*. 
J2 



mmM 



I* 



the automated vehicles. With rthe d istributed mode, an ! 

c — ■ - • • . I y. ( 

approaching signal is transmitted when the automat ed « ft 

v ehicle approaches the intersect ion, and v\d3mihe_ 

aut omated vehicle pa ssed through the intersection, the leave informing signal is transmitted. 

c ■ " " ^ ^ 

Whe n the automated vehicle receives the approaching sign al_transmitted from the otfieT^ 
automatedjvehicle, the automa t ed vehicle waits at anj nl et position of the intersection, and 
thereafter, w hen the au tom ated vehicle receives the leave informing signa l, the waiting 
^autom ated vehicle approaches the intersection . ' 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is devised so that the time amount of signal processing may be 
shortened and smooth crossing control can be performed about the crossing control approach of an 
automatic guided vehicle. 
[0002] 

[Description of the Prior Art] The carrier system which runs to coincidence is on a transit path in two or 
more sets (it is called "a non-man riding car" below) of automatic guided vehicles. In such carrier 
system, it is applying to the walkie-talkie carried in two or more sets of each automatic guided vehicles, 
respectively by giving a command in order through the ground side walkie-talkie with which the ground 
side controller, was equipped. 

[0003] In such carrier system, the conventional technique which carries out crossing control is explained 
with reference to drawing 1 . As shown in this drawing, the guide wire LI is laid by the transit path Rl, 
and it runs in accordance with the transit path Rl, the non-man riding car Ml detecting a guide wire LI. 
Moreover, the guide wire L2 is laid by the transit path R2, and it runs in accordance with the transit path 
R2, the non-man riding car M2 detecting a guide wire L2. Two transit paths Rl and R2 cross at Crossing 
C. 

[0004] The inlet-port marker ml 1 is stationed in this side location of Crossing C, and the outlet marker 
ml 2 is stationed in the passage location of Crossing C at the transit path Rl . By detecting the inlet-port 
marker ml 1, the non-man riding car Ml which runs in accordance with the transit path Rl judges a 
crossing this side location, and judges a crossing passage location by detecting the outlet marker ml2. 
[0005] Similarly, the inlet-port marker m21 is stationed in this side location of Crossing C, and the 
outlet marker m22 is stationed in the passage location of Crossing C at the transit path R2. By detecting 
the inlet-port marker m21 , the non-man riding car M2 which runs in accordance with the transit path R2 
judges a crossing this side location, and judges a crossing passage location by detecting the outlet 
marker m22. 

[0006] The ground side walkie-talkie 2 is carried in the ground side controller 1 . The walkie-talkie 1 1 is 
carried in the non-man riding car Ml, and the walkie-talkie 12 is carried in the non-man riding car M2. 
[0007] For example, if the non-man riding car Ml detects the inlet-port marker ml 1, a penetration 
application demand signal will be transmitted from the walkie-talkie 1 1 of the non-man riding car Ml. 
The ground side walkie-talkie 2 of the ground side controller 1 does not transmit a passage enabling 
signal, when a penetration application demand signal is received, other non-man riding cars are not 
running in Crossing C, a penetration application demand signal is received on the other hand by 
transmitting a passage enabling signal and other non-man riding cars are running in Crossing C. 
[0008] When the walkie-talkie 1 1 of the non-man riding car Ml receives a passage enabling signal, the 
non-man riding car Ml advances into Crossing C, and in not receiving a passage enabling signal, the 
non-man riding car Ml stands by in the inlet-port marker's ml 1 location. 

[0009] In addition, by this conventional method, the signal of a different frequency for every crossing 

was used for the penetration application demand signal or the passage enabling signal. 

[0010] 

[Problem(s) to be Solved by the Invention] By the way, with the above-mentioned conventional 



technique, since polling is taken after the non-man riding car Ml detects the inlet-port marker ml 1 and 
transmits a penetration application signal, for example before receiving the reply signal from the ground 
side walkie-talkie 2 of the ground side controller 1, it must wait only for 1 cycle time. Therefore, the 
time amount of 1 cycle will cut in many, so that there is much number of a non-man riding car. For this 
reason, crossing control will take much time amount and the standby time of a non-man riding car will 
become long. 

[001 1] Moreover, since the ground side controller 1 was performing all data processing, while the big 
burden was placed on processing of the ground side controller 1 and the processing time became long, 
the controller large-sized as a ground side controller 1 and high-class was needed. 
[0012] When there are many crossings, they may be able to stop moreover, might be unable to assign a 
different frequency for every crossing by the above-mentioned conventional method, since the signal of 
a different frequency for every crossing was used for the penetration application demand signal or the 
passage enabling signal. That is, although the band of the frequency which can be used was fixed, even 
if it tended to use the signalling frequency with which a large number differ in this limited frequency 
band, it was limited. 

[0013] This invention aims at offering the crossing control approach of the automatic guided vehicle 
which can mitigate processing of a ground side controller while it can shorten a standby time in view of 
description conventionally [ above-mentioned ]. 
[0014] 

[Means for Solving the Problem] In the carrier system as for which the transit path crosses at the 
crossing in this invention approach which solves the above-mentioned technical problem, and an 
automatic guided vehicle runs in accordance with said transit path said automatic guided vehicle If a 
crossing this side location is arrived at, a penetration application demand signal will be outputted on the 
1st frequency. A ground side controller will transmit a distributed signal on the 1st frequency, if said 
penetration application demand signal is received. Said automatic guided vehicle It changes to the mode 
which will send and receive a signal on the 2nd frequency if said distributed signal is received. Said 
automatic guided vehicle After changing to the mode which sends and receives a signal on the 2nd 
frequency A signal is received during the penetration transmitted on the 2nd frequency from other 
automatic guided vehicles, and when it is judged that it is in agreement with the number of the crossing 
into which the crossing number signal transmitted on the 2nd frequency from other automatic guided 
vehicles is received, and this crossing number signal advances after this The case where a signal is not 
received during the penetration which stood by in the crossing this side location, and was transmitted on 
the 2nd frequency from other automatic guided vehicles, Even if it receives a signal during the 
penetration transmitted on the 2nd frequency from other automatic guided vehicles, when it is judged 
that it is not in agreement with the number of the crossing into which the crossing number signal 
transmitted on the 2nd frequency from other automatic guided vehicles is received, and this crossing 
number signal advances after this In the condition of advancing into the crossing and standing by, 
transmitting the crossing number signal which shows the crossing number which advances during 
penetration on the 2nd frequency a signal and after this Transmitting the crossing number signal which 
shows the crossing number which advances during penetration on the 2nd frequency a signal and after 
this, if the notice signal of recession transmitted on the 2nd frequency from other automatic guided 
vehicles is received It is characterized by advancing into the crossing, returning to the mode will 
transmit the notice signal of recession on the 2nd frequency, and will send [ if said automatic guided 
vehicle passes through a crossing and a crossing passage location is arrived at ] and receive a signal on 
the 1st frequency after that further, and transmitting the notice signal of recession on the 1st frequency. 
[0015] In the carrier system as for which the transit path crosses at the crossing in this invention 
approach, and an automatic guided vehicle runs in accordance with said transit path moreover, said 
automatic guided vehicle If a crossing this side location is arrived at, a penetration application demand 
signal will be outputted in 1st code. A ground side controller will transmit a distributed signal in 1st 
code, if said penetration application demand signal is received. Said automatic guided vehicle It changes 
to the mode which will send and receive a signal in 2nd code if said distributed signal is received. Said 
automatic guided vehicle Afterc hanging to the mode which sends^nd^eeetves-a-signa l in 2nd cod gj^ 
signal is received during the penetration transmitted in 2nd code from othe rautomati g guided ve hicles^ 



and when it is judged that it is in ag ree ment with the number of the crossin g into which the crossing 
ngnber si gnaLtransmitt&L in 2nd code from other automatic g uided vehicles is receiv ed, and this 
c rossing number signal advances afterlhis The case where a signal is not received during the penetration 
which stood by in the crossing this side location, a nd was transmitted in 2nd code from other automa tic 
guidgjLvehtetesr^ven if it receives a signal during the penetration transmitted in 2nd code from other 
automatic guided vehicles, whe n it is judged that it is not in agreement with the numb er of thej^roggjng 
into which the crossing numb ers] gnal transm itted in 2nd codej rom other automa ticguided vehicles is 
r eceive d, and this crossing number signal advances after this In the c ondition of a dvancingi nto the ^ 
cro ssing and standing by, transn^tting jhe crossing number signal which show sJhe-Crossing number 
which advances d u ring penetration in 2nd co de a si gnal and afterthis Transmitting the crossing number 
si gnal w hich shows the crossing num begjs^^ penetration in 2nd code a signal and 

after thilTiOhgjjo^ of recession transm itted in 2nd cod^ Jrom^tE^^utom^^ guidfed vehicles 

isjgceiygdj Us characterized by advancing into the crossing ^ returning to the mode will transmit the 
noticesignaTof recession in 2nd code, and will send [ if sai3^automatic guided vehicle passes through a 
crossing and a crossing passage location is arrived at ] and receive a signal in 1st code after that further, 
and transmitting the notice signal of recession in 1st code. 
[0016] 

[Embodiment of the Invention] Below, the gestalt of operation of this invention is explained at a detail 
based on a drawing. 

[0017] Although the hardware-configuration has adopted each device as shown in the same drawing 1 as 
usual with the gestalt of this operation, the processing assignment of each device and the correspondence 
procedure differ from the conventional technique. 

[0018] The hardware-configuration of the gestalt of this operation is shown in drawing 1 . That is, the 
guide wife LI is laid by the transit path Rl, and it runs in accordance with the transit path Rl, the non- 
man riding car Ml detecting a guide wire LI . Moreover, the guide wire L2 is laid by the transit path R2, 
and it runs in accordance with the transit path R2, the non-man riding car M2 detecting a guide wire L2. 
Two transit paths Rl and R2 cross at Crossing C. 

[0019] The inlet-port marker ml 1 is stationed in this side location of Crossing C, and the outlet marker 
ml 2 is stationed in the passage location of Crossing C at the transit path Rl. By detecting the inlet-port 
marker ml 1, the non-man riding car Ml which runs in accordance with the transit path Rl judges a 
crossing this side location, and judges a crossing passage location by detecting the outlet marker ml2. 
The non-man riding car Ml is identifying the crossing number of the crossing C which will advance 
from now on by detecting the marker (ml 1 and ml 2 grade) stationed at the transit path LI . Here, the 
crossing number of Crossing C is set to C (NOl). 

[0020] Similarly, the inlet-port marker m21 is stationed in this side location of Crossing C, and the 
outlet marker m22 is stationed in the passage location of Crossing C at the transit path R2. By detecting 
the inlet-port marker m21, the non-man riding car M2 which runs in accordance with the transit path R2 
judges a crossing this side location, and judges a crossing passage location by detecting the outlet 
marker m22. The non-man riding car M2 is identifying the crossing number of the crossing C which will 
advance from now on by detecting the marker (m21 and m22 grade) stationed at the transit path L2. 
Here, the crossing number of Crossing C is set to C (NOl). 

[0021] The ground side walkie-talkie 2 is carried in the ground side controller 1 . The walkie-talkie 1 1 is 
carried in the non-man riding car Ml, and the walkie-talkie 12 is carried in the non-man riding car M2. 
[0022] Here, as an example of the crossing control approach, the non-man riding car Ml advances into 
Crossing C previously, and while the non-man riding car Ml advances the inside of Crossing C after 
that, the control approach when the non-man riding car M2 has been to Crossing C is explained, 
referring to drawing 2 and drawing 3 . 

[0023] I£4t4udges that the non -man riding car Ml detected the inlet-port marker mil, and a rrived at the 
cms^gjnlgt^go rt^ation as~shown in drawings! (a), the penetration application demand slgn^nSTwtth— 
beTr^smitted on the 1st frequency Fm from the walkie-talkie 1 1 of the non-man riding car Ml . If the 
ground side walkie-talkie 2 of the ground side controller 1 receives the penetration applicationj emand 
signal SI, the distnbutecfsignal S2 will be transmitted on the 1st frequency Fm from the ground si3e 
walkie-talkie 2. The distributed signal S2 is a control signal which shows that it goes into distributed 



mode to each uninhabited vehicle. 

[0024] If the walkie-talkie 1 1 of the non-man riding car Ml receives the distributed signal S2, a walkie- 
talkie 1 1 will change to the mode which sends and receives a signal on the 2nd frequency Fn. 
[0025] If ajtvalkie4alkie J_ Tbecomes the mode which sends and receives a signal on the 2nd freq uency 
Fn 7 it will check not receiving a signal S3 during the penetration transmitted from the walkie-tajj ael^ 
other non-man riding cars on the 2nd frequency Fn. Wh en checkingno t receivings, signal S3 durinjTthe — 



penetration transmitted from the walkie-talkie of other non-man riding cars, as shown in drawing 2 (B)T^ 
th£,walJrier.talkkJ 1 of the non^marul ding car Ml T h e non-man riding car Ml advances into Crossing 
transmitting crossing number signal S4 which shows the crossing number C of Crossing C (NO TJT^ 
while4ra nsmitting j^i gnal S 3 during the penetrati on which shows that it is advancing into C rossing C 
ontfig^dJrequencyJn. ~ ====5 * 

[0026] Moreover, it is be gun froni the time of be g inning to advance intoJCmssing C to count timert ime 
a mount in the non-man riding ca r Ml . 

[0027] If it judges that the non-man riding car M2 detected the inlet-port marker m21, and arrived at the 
crossing inlet-port location as shown in drawing 2 (c) while the non-man riding car Ml advances 
Crossing C, the penetration application demand signal SI will be transmitted on the 1st frequency Fm 
from the walkie-talkie 12 of the non-man riding car M2. If the ground side walkie-talkie 2 of the ground 
side controller 1 receives the penetration application demand signal SI, the distributed signal S2 will be 
transmitted on the 1st frequency Fm from the ground side walkie-talkie 2. 

[0028] If the walkie-talkie 12 of the non-man riding car M2 receives the distributed signal S2, a walkie- 
talkie 12 will change to the mode which sends and receives a signal on the 2nd frequency Fn. 
[0029] Ifaj&aMec talkie 12 bec ome s the mode whic hsends^and receives a si gnal on the 2nd frequency 
Fn, a signa]J S3 and crossingnumber si gnal S4 wilLhe received during the-peiietration transmitted from 
qtherji^ 

[0030] The non-man riding car M2 stands by in the crossing this side location where the marker m21 
has been stationed, when the crossing number C (NOl) which receives a signal S3 during the 
penetration transmitted from other non-man riding cars (Ml), and is shown by crossing number signal 
S4 which received is the same as the crossing number C (NOl) identified with the non-man riding car 
M2. 

[0031] In addition, evg n if the no n- man riding car M2 receives a si gnaLS3_dur ing the penetration ) 
transmitted from ot herno n-man ridin g cars (Ml) Whenthe^crossingjnumber CTNOX) shown by 
crossin g number sig nal_S4 which received d iffe rs from the crossing number C (NO l) identifie<i"witlrthe 
non-man riding car M2 It advances into Crossing C, transmitting crossing numbgrsignal^^ffigT~ 
s hows the crossing number C of Crossin g C (NQ1\ while transmitting a signal S3 during the penetration 
which shows that it is advancing into Crossing C on the 2nd frequency Fn, without standing by in the 
crossing this side location where the marker m21 has been stationed. 

[0032] While the non-man riding car M2 is standing by, when the outlet marker ml2 in a crossing 
passage location is detected, as it passes through Crossing C, and it is shown in drawing 3 (a), the non- 
man riding car Ml The notice signal S5 of recession which shows that it passed and Crossing C was left 
on the 2nd frequency Fn is transmitted, and the notice signal S6 of recession which shows that Crossing 
C was passed and left on return and the 1st frequency Fm after that in the mode which sends and 
receives a signal on the 1st frequency Fm is transmitted. Moreover, timer time amount is reset. 
[0033] If the walkie-talkie 12 of the non-man riding car M2 which was standing by in the crossing this 
side location where the marker m21 has been stationed receives the notice signal S5 of recession 
transmitted on the 2nd frequency Fn from the non-man riding car Ml, as shown in drawing 3 (b) The 
non-man riding car M2 advances into Crossing C, transmitting crossing number signal S4 which shows 
the crossing number C of Crossing C (NOl), while transmitting a signal S3 during the penetration which 
shows that it is advancing into Crossing C on the 2nd frequency Fn. 

[0034] Moreover, it is begun from the time of beginning to advance into Crossing C to count timer time 
amount in the non-man riding car M2. 

[0035] On the other hand, the ground side walkie-talkie 2 of the ground side controller 1 recognizes that 
the non-man riding car Ml passed and left Crossing C by receiving the notice signal S6 of recession 
transmitted on the 1 st frequency Fm from the non-man riding car Ml . 




[0036] In addition, when the non-man riding car Ml and the non-man riding car M2 have passed 
through Crossing C, since the walkie-talkies 1 1 and 12 of the non-man riding cars Ml and M2 are the 
mode which sends and receives a signal on the 2nd frequency Fn, always [ forward ], they cannot 
communicate with the ground side walkie-talkie 2 of the ground side controller 1 . 
[0037] By the way, the non-man riding cars Ml and M2,stop within Crossing C by failure etc., and if it 
goes through the setup time which timer time amount set up beforehand, walkie-talkies 1 1 and 12 will 
return to the mode which sends and receives a signal on the 1st frequency Fm. And when timer time 
amount has gone through the setup time, it is judged as abnormality (failure) generating, and as shown 
in drawing 3 (c), the error signal S7 which shows failure generating on the 1st frequency Fm is 
transmitted. It is detectable that the ground side walkie-talkie 2 received the error signal S7, and the non- 
man riding car which was running in Crossing C broke down. 

[0038] Thus, with the gestalt of this operation, if it goes into distributed mode, since it will communicate 
by the non-man riding car Ml and M2 comrades, without making the ground side controller 1 intervene, 
although standby control is performed, a time lag is lost. Moreover, data processing in the ground side 
controller 1 can be reduced, and the processing times of the whole controller can be reduced. 
Furthermore, even when a crossing becomes a large number, crossing control can be performed only by 
using two frequencies. 

[0039] In addition, although two kinds of frequencies Fm and Fn are used with the gestalt of the above- 
mentioned implementation, the frequency of a signal is made into one kind and you may make it use two 
kinds of codes M and N. That is, in the gestalt of the above-mentioned implementation, the place made 
into the frequency Fm is transposed to Code M, and the place made into the frequency Fn is transposed 
to Code N, and it may be made to carry out crossing control. 
[0040] 

[Effect of the Invention] As mentioned above, by this invention, as concretely explained with the gestalt 
of operation, if it goes into distributed mode, since it will communicate by each uninhabited vehicles, 
without making a ground side controller intervene, although standby control is performed, a time lag is 
lost. Moreover, data processing in a ground side controller can be reduced, and the processing times of 
the whole controller can be reduced. Furthermore, even when a crossing becomes a large number, 
crossing control can be performed only by using two frequencies and two KODO **. 



[Translation done.] 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 



□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OREXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




FADED TEXT OR DRAWING 



